INTRODUCTION 101
glucuronidase (gus) gene. M. truncatula plants were transformed with this genetic 202 construct and GUS activity was visualized at 28 days-post-inoculation (dpi). The results 203 confirmed that MtMOT1.2 was expressed in nodules and roots ( Fig. 2A) . Root sections 204 showed that most of the GUS activity was confined to the endodermal layer around the 205 root vessels (Fig. 2B) . Similarly, MtMOT1.2 expression in the nodules was located 206 around the nodule vasculature (Fig. 2C) , and no expression was observed in the inner 207 nodule regions, even when they were clarified with bleach (Supplemental Fig. S1 ). with 4'-6-diamino-phenylindole (DAPI). The result of this staining showed that 216
MtMOT1.2-HA was located in a cell layer around the root and nodule vessels ( Fig. 3A  217 and B), thus validating the gus-reporter assays. The detection of autofluorescence bands 218 corresponding to the Casparian strip suggests that these cells form the endodermis of the 219 nodule vessels ( Supplementary Fig. S2 ). The Alexa594 signal was observed in two 220 locations within a cell: in the periphery of the cells and in a perinuclear region (Fig. 3A) . 221
In the root, MtMOT1.2-HA had a similar cellular distribution (Fig. 3B ). This pattern of 222 detection was not the result of autofluorescence detected in the Alexa594 emission 223 channel, since negative controls with exactly the same conditions did not show any signal 224 in this emission range (Supplemental Fig. S3 ). 225
To obtain further detail on the subcellular distribution of MtMOT1.2, Nicotiana 226 benthamiana leaves were co-agroinfiltrated with a C-terminal GFP-tagged MtMOT1.2 227 and the plasma membrane-marker AtPIP2 labelled with cyan fluorescent protein (CFP). 228 Figure 3C shows that both signals co-localize, indicating that in N. benthamiana 229 MtMOT1.2 is located in the plasma membrane. Again, these signals were not due to 230 autofluorescence, since neither GFP nor CFP were detected in leaves expressing just 231 AtPIP2-CFP, or MtMOT1.2-GFP, respectively (Supplemental Fig. S4 ). MtMOT1.2-HA 232 localization was also determined with transmission electron microscopy and a gold-233 conjugated secondary antibody (Fig. 3D) solution, and no S. meliloti inoculum was added, no significant differences in growth (Fig.  250 4C) or in biomass production (Fig. 4D) were observed between wild-type and mutant 251 plants. Since nitrate was the sole nitrogen source for these plants, they would require the 252 activity of the Mo-containing enzyme nitrate reductase to grow (Bernard and Habash, 253 2009), and any deffect on Mo uptake or source-to-sink delivery in these plants would lead 254 to a reduction of Mo-dependent enzymatic activities. However, nitrate reductase activity 255 in mot1.2-1 plants watered with KNO3 was equivalent to that of wild-type plants (Fig.  256   4E ). No significant change was observed even when no molybdate was added to the 257 nutrient solution (Supplemental Fig. S6) . 258
In contrast, under symbiotic conditions, when the plant depends on symbiotic 259 nitrogen fixation as the sole source of nitrogen, mot1.2-1 plants showed reduced growth 260 when compared to the controls (Fig. 5A) , with smaller nodules (Fig. 5B ) and a biomass 261 reduction of 54% and 38% in shoot and root, respectively (Fig. 5C ). The reduction of 262 growth and nodule size did not seem to be the consequence of alterations on nodule 263 development, or deffects in nodulation kinetics (neither the number of nodules per plant, 264 nor the rate of nodulation were affected; Supplemental Fig. S7 ). Growth reduction in 265 mot1.2-1 plants is the likely result of a reduction of nitrogenase activity in those nodules, 266 which was only 12% of that in wild-type plants (Fig. 5D) . Mutant nodules exhibited a 267 significant reduction in Mo content, while no significant changes were observed in roots 268 (Fig. 5E) Figure S8) . demand of these organs, for which a low-affinity system would be enough, but that would 310 need to work at higher rates. In spite of its relatively low molybdate affinity, MtMOT1.2 311 is a transporter specific for this anion, since the addition of up to a 4,000-fold excess of 312 the structurally similar anion sulfate did not inhibit Mo transport. is not what happens, molybdate is being delivered from root to nodules, it might be 327 speculated that molybdate delivery could be driven by a net mass-effect in which the 328 molybdate pulled from the nitrogen-fixing cells, with their high molybdate uptake 329 capability for FeMoco synthesis, would prevent a backward flux of Mo. The net transport 330 into rhizobia-infected cells would have to be driven by transforming molybdate into 331 different chemical species, rather than a substrate MOT1 proteins. Such a system would 332 also ensure that should Mo not be used and accumulated in a given compartment, it would 333 be rapidly recycled back for use elsewhere. 334
The localization of MtMOT1.2 in the vasculature and its function in molybdate 335 uptake into the cell is suggestive of a role in the sink-to-source transport of this 336 oligonutrient. Its position in the root endodermis indicates that it would be facilitating the 337 11 transfer of apoplastic molybdate to the vasculature, so that molybdate would then be 338 transferred to leaves or nodules. However, our data indicate that MtMOT1.2 does not play 339 an essential role in molybdate transport to the leaves, since mutant plants in this gene did 340 not have any significant growth alteration compared to wild-type plant, and, more 341 roots would be expected as well as a decrease in shoots, and none was detected in either 360 (in this case, even slightly higher levels were detected). 361
In summary, MtMOT1.2 would position itself between molybdate root uptake 362 transporter, likely MtMOT1.1 as the closest LjMOT1 orthologue, and the nodule apoplast 363 molybdate uptake protein MtMOT1.3 (Fig. 6 ). MtMOT1.2 would facilitate the transfer 364 of this oligonutrient into endodermal cells mediating the sink-to-source molybdate 365 trafficking, which would be controlled by mass-effects to ensure that it reaches its 366 destination. However, a critical point remains to be solved, which is the identity of the 367 proteins mediating molybdate efflux from the cytosol to the symbiosome. Whether these 368 are sulfate transporters, or whether a novel family of Mo transporters with a direction of 369 transport opposite to MOT1 proteins, remains to be unveiled. 370
371

METHODS 372
Biological material and growth conditions 373
M. truncatula R108 seeds were scarified by incubating with concentrated sulfuric 374 acid for 7 min. After several washes with cold water, the seed surfaces were sterilized in 375 50 % (v/v) bleach for 90 s, and left in sterile water in the dark overnight, followed by a 376 48 h incubation at 4 ºC. Seed germination was done in water-agar plates 0.8 % (w/v). 377
Seedlings were planted in sterile perlite pots, and inoculated with Sinorhizobium meliloti 378 2011 or the same bacterial strain transformed with pHC60 (Cheng and Walker, 1998) . Table S1 ). This 406 amplicon was inserted into pGWB3 (Nakagawa et al., 2007) using the Gateway cloning 407 technology (Invitrogen). Roots were transformed as indicated above. Visualization of 408 GUS activity was done in 28 dpi plants as described (Vernoud et al., 1999) 
